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HIGH TEMPERATURE SALT DAMAGE RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive ferritic stainless steel for bellows free from expensive Ni and 
excellent in bellows workability and high temp, salt damage resistance. 

SOLUTION: The ferritic stainless steel sheet, which has a composition containing, by weight, ≤0.02% C, 10.0-23.0% Cr, 
≤0.015% N, and Ti by the amount in the range between a value ≥4 times the sum of C content and N content and 0.6% 
and further containing, if necessary, 0.05-2.0% Mo and in which surface roughness is regulated to 0. l-0.5μm by 
arithmetical mean roughness Ra and to ≤ 1 .50μm by maximum height Rv, is obtained. By this method, the inexpensive 
bellows material, excellent in bellows workability and high temp, salt damage resistance, can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] weight % - C : 0.02% or less, Cr: 10.0-23.0%, and N : 4 or more times of the sum of 0.01 5% or less, a Ti:C content, 
and N content -- and ferritic-stainless-steel board for bellows which was excellent in the bellows processability'and the 
elevated-temperature-proof salt damage property that surface roughness is characterized by being 1 .50 micrometers or less in 
0. 1 -0.5 micrometers and the maximum depth Rv by arithmetic mean granularity Ra, including 0.6% or less 
[Claim 2] The ferritic-stainless-steel board for bellows which was further excellent in the bellows processability and 
elevated-temperature-proof salt damage property which are characterized by including Mo:0.05-2.0% with weight % at the 
ferritic stainless steel according to claim 1 . 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ferritic-stainless-steel board for bellows excellent in 
the bellows processability and elevated-temperature-proof salt damage property which are used for piping of an automobile 
exhaust air system and gas, and a water pipe. 
[0002] 

[Description of the Prior Art] The bellows pipe is used for the purpose of absorbing the distortion and vibration by heat as piping, 
such as a gas and a liquid. Conventionally, the copper alloy and the austenitic stainless steel have been used for this bellows. This 
reason is because it was difficult with the metal of others [ processing / to bellows structure ]. That is, a copper alloy and an 
austenitic stainless steel have the large elongation between the colds, and it is the optimal material for the bellows which applies 
bulging fabricated by elongation. On the other hand, since ductility ran short, bulging of the metal which consists of a bcc crystal 
of carbon steel was not completed. 

[0003] On the other hand, depending on the corrosive solution passing through the interior, there was a fault that stress corrosion 
cracking tends to generate the bellows made from an austenitic stainless steel although manufacture is easy. In order to absorb 
distortion and vibration by bending of the mountain for heights of a pipe, and the valley for a crevice, stress surely applies [ this ] 
bellows to a part for a part for heights, and a crevice. That is, removal of stress is impossible structure and parts. Nevertheless, an 
austenitic stainless steel is the high alloy of stress corrosion crack sensitivity. For this reason, the bellows made from an austenitic 
stainless steel had the fault of being very easy to generate stress corrosion cracking. 

[0004] Then, in order to avoid stress corrosion cracking, it is one of whether it considers as the structure where whether a low 
material of stress corrosion crack sensitivity being used and the structure, i.e., a stress load, where stress corrosion cracking 
cannot occur easily structurally do not remain. In order to reduce the stress corrosion crack sensitivity of an austenitic stainless 
steel, nickel content is made to increase and reducing Cr, N, Mo, and P is proposed as indicated by JP,49-107915,A. However, 
even if it used such steel, by the time it prevented generating of stress corrosion cracking only by the time to 
stress-corrosion-cracking generating being extended suitably, it did not result. 

[0005] On the other hand, the number of the irregularity of bellows is increased structurally, or it is making angle of bend of a 
crevice or heights small, and considers reducing the stress which distributes stress and is applied to each crevice or heights. 
However, since bellows became large or became long, this method had the fault to which cost becomes high - equipment also 
has the need of enlarging. And still, it did not cancel but the susceptibility of stress corrosion cracking has been afflicted by stress 
corrosion cracking depending on environment. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, as a bellows material, to the elevated-temperature-proof salt 
damage property demanded as usability ability in the real environment of another side bellows material although the austenitic 
stainless steel is excellent in bellows processability, expensive nickel needs to be abundant contained and the rise of a 
manufacturing cost is imitated, and it is **. Then, this invention is to offer the ferritic stainless steel for bellows which prevented 
the processing crack at the time of bellows processing of the ferritic stainless steel cheaper than an austenitic stainless steel in 
cost, and raised yield productivity, and was excellent in the elevated-temperature-proof salt damage property. 
[0007] 

[Means for Solving the Problem] This invention persons examined by reducing C and N to a limit based on knowledge 
conventionally, and raising the ductility of a material, in order to improve the ductility of a ferritic stainless steel. However, 
although the ductility by the tension test of a material improved, fracture accident did not necessarily decrease at the edge of the 
mountain portion of bellows, or a processing portion. Furthermore, although the influence by inclusion or the sludge was 
considered and the fracture cross section was observed in detail, it did not come to discover them. 

[0008] Then, it noted that the defect on the front face of a material originated, and destruction occurred as causes other than these. 
In this case, the irregularity on the front face of a material was considered to be the cause. That is, its attention was paid to 
possibility that stress will concentrate on the portion to which board thickness is small locally with the irregularity on the front 
face of a material, and fracture will occur. Then, it tried to reduce the processing crack of bellows by stopping the minute 
irregularity on a front face as much as possible. First, the processability of the same material to which surface roughness was 
changed was evaluated. Evaluation performed C and N to 0.02 or less % of the weight by the hydrostatic bulge test using the 
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material reduced as much as possible. The hydrostatic bulge test considered the optimal examination reproducing bellows 
fabrication, and was used for the evaluation method. Consequently, arithmetic mean granularity Ra and the maximum depth Rv of 
surface roughness were imagined to be what has influenced the processing crack. 

[0009] Then, as a result of repeating examination for the material which consists of various Ra and Rv(s), it found out that Ra 
excelled [ 0. 1 micrometer or more 0.5 micrometers or less and the maximum depth Rv / material / 1 .5 micrometers or less ] in 
processability most. That is, it succeeded in manufacture of the steel plate which can prevent a bellows processing crack by 
setting Ra and Rv to 0. 1 micrometers or more 0.5 micrometers or less and 1 .5 micrometers or less, respectively. 
[0010] On the other hand, in order to evaluate the elevated-temperature-proof salt damage property of a ferritic stainless steel 
such low [ C and N ], the elevated-temperature salt damage cycle examination which simulates the real environment of bellows 
was performed, an examination -- 3%NaCl solution - a tabular test piece - for 5 minutes dipping the inside of an air furnace 
- 500 degrees C ~ 2-hour ** - the examination which made 1 cycle three processes of forced-air cooling for [ in the atmosphere 
] 10 minutes was probably performed up to 5 cycles Although the test-report side after 5 cycles was presenting the general 
corrosion, the point imagined to be the origin of corrosion was seen in the test piece after 1 cycle. As a result of observing this 
sample front face in detail, existence of Cr system carbide was accepted in this point. From this, Cr depleted zone of Cr system 
carbide circumference is the origin of corrosion, and that to which corrosion advances from here to the whole surface was 
presumed. 

[001 1] Advance of corrosion will be suppressed if the number of such Cr system carbide is reduced. It thought it effective to 
make C fix beforehand for that purpose, the steel which made Ti which makes C in steel fix based on knowledge conventionally 
add was manufactured, and the above-mentioned cycle examination was performed. As a result of measuring the corrosion weight 
loss of the test piece after 5 cycles, there were few corrosion weight losses of Ti addition steel compared with it of the steel which 
does not add Ti. Furthermore, as a result of observing the test piece front face after 1 cycle, the origin of corrosion was not able to 
be found out in Ti addition steel 

[0012] Moreover, the elevated-temperature-proof salt damage property of having excelled further is required of automobile 
exhaust air system bellows, i.e., the material for flexible tubes. For such a material, more than it reduces the origin of corrosion, it 
is thought required to suppress advance of a general corrosion as much as possible. Then, under such severe environment, 
addition of Mo considered conventionally that advance of the general corrosion by elevated-temperature salt damage was effective 
in suppression by knowledge, the steel which added Mo in addition to Ti was manufactured, and the above-mentioned cycle 
examination was performed. Consequently, there were very few corrosion weight losses of the test piece after 5 cycles compared 
with the steel which added only Ti. Thus, it became clear that Ti and Mo addition are effective in the bottom of the salt damage 
environment where bellows is used. 

[00 1 3] this invention is made based on the knowledge of the elevated-temperature-proof salt damage property required of the 
bottom of the environment where the knowledge and bellows of the processability required of the above bellows processing are 
used, and is weight %. C : 0.02% or less Cr: 10.0-23.0%, N : 0.015% or less, Are 4 or more times of the sum of a Ti:C content 
and N content, and 0.6% or less is included. Surface roughness is in the ferritic-stainless-steel board for bellows excellent in the 
bellows processability and elevated-temperature-proof salt damage property which are characterized by being 1 .50 micrometers 
or less in 0. 1 -0.5 micrometers and the maximum depth Rv by arithmetic mean granularity Ra. Furthermore, in order to bear the 
bottom of severer bellows elevated-temperature salt damage environment, addition of Mo to the above-mentioned ferritic 
stainless steel is effective. 
[0014] 

[Embodiments of the Invention] Below, the reason for limitation of this invention is explained. Although C dissolves to an 
invaded type and intensity is made to increase, it is the element in which ductility is reduced. Then, in order [ being enough ] to 
cany out ductility reservation, the upper limit was made into 0.02% by weight %. Although Cr is the fundamental component of 
stainless steel, a lot of addition reduces ductility. Then, the upper limit was made into 23% by weight %. The minimum could be 
10% in order to secure corrosion resistance. Since N had the same operation as C and it had sufficient ductility for bellows 
processing, it made the upper limit 0.01 5% by weight %. 

[001 5] Ti is a powerful charcoal nitride formation element, and decreases Dissolution C and the amount of N. Consequently, 
ductility improves. Furthermore, generation of Cr system carbide used as the origin of the corrosion in elevated-temperature salt 
damage is decreased. Since the addition of Ti needed to make C and N fix completely in stoichiometry as TiC and TiN, it made 
the minimum 4 times of (C+N) by weight %. However, since it became remarkable ductility falling 0.6% or more of addition 
according to a dissolution Ti independent, the upper limit was made into 0.6% by weight %. 
[0016] Addition of Mo makes advance of a general corrosion suppress. However, superfluous addition degrades the 
processability of a material and generates the crack at the time of bellows fabrication. Therefore, the minimum of an addition was 
made into 0.05% and the upper limit was made into 2.0%. About other components, if contained in the usual ferritic stainless 
steel, there will be no furnace. 

[0017] on the other hand - the steel plate of this invention - the front face - arithmetic mean granularity Ra and the maximum 
depth Rv are specified as a character The value of arithmetic mean granularity Ra and the maximum depth Rv limited with 0.5 
micrometers or less, the range, i.e., Ra, with forming height higher than a result of a hydrostatic bulge test, and limited Rv with 
1 .5 micrometers or less, however - if Ra is smaller than 0. 1 micrometers - the time of actual bellows processing -- processing — 
destruction takes place in the portion which a lubricating oil stops entering between metal mold and a material, and touches metal 
mold Then, the lower limit of Ra was set up with 0. 1 micrometers. The value of Ra and Rv is a value measured based on the test 
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method of JISB060 1 . the above-mentioned front face - a character can be acquired by regulation of the heat treatment 
temperature for the board temperature regulation in the hot rolling for managing the front face of reduction rolls, such as hot 
rolling, cold rolling, and skin-pass rolling, proper, and the formation of blemish reduction after the following process, and the still 
more stable formation of passive state coat formation 

[0018] this invention offers the ferritic stainless steel for bellows processing which can decrease the destruction which is easy to 
generate at the time of processing of bellows. The ferritic stainless steel of a base material becomes possible [ securing the 
difference of the path of the heights of bellows, and a crevice enough ] by limiting the content of C and N to low level. 
Furthermore, it becomes possible by setting Ra to 0.1 micrometers or more 0.5 micrometers or less to decrease and for the | 
lubrication to a lubricating oil with the metafmold a[tEe fime of bellows processing to make the stress concentration to the 
front-face top at the time of processing ease by becoming good and setting Rv to 1 .5 micrometers or less on it of the irregularity 
with an average minute front face. Consequently, the processing crack from which minute irregularity becomes a cause decreases, 
the crack at the time of bellows processing decreases remarkably, and the yield improves. 

[0019] On the other hand, in order to acquire the elevated-temperature-proof salt damage property required of bellows, addition 
of Ti decreases generating of Cr system carbide used as the origin of corrosion. Furthermore advance of a general corrosion is 
suppressed by compound addition with Mo, and the ferritic-stainless-steel board for bellows which was excellent in the 
elevated-temperature salt damage property can be offered. 
[0020] 

[Example] Hereafter, an example explains this invention steel plate in more detail. First, the various ferritic-stainless-steel boards 
(0.5mm of board thickness) shown in Table 1 were manufactured at the process of a 

dissolution-forgmg-hot-rollmg-picklmg-cold-rolled-annealmg-skin pass by the usual process, the front face which performs the 
degree of board temperature at the time of hot-rolling, and temperature control at the time of annealing further combining 
hot-rolling, cold-rolling, and the reduction-roll surface roughness of a skin pass in that case, and is shown in Table 1 - the 
character was acquired 

[0021] Next, about the obtained various steel plates, the bellows processing examination and the elevated-temperature salt 
damage cycle examination were carried out, and the test result was shown in Table 2. In addition, those test conditions were as 
follows. 

(1) The hydrostatic bulge test was applied as the evaluation method of simulating a bellows processing examination bellows 
processing examination. While the examination set the diameter of bulge forming to 100mm and fabricating to a forming height of 
28mm, whether a crack occurs or not estimated processability ability. O breaks in Table 2, and generating nothing and x break 
and show generating. 

(2) The elevated-temperature salt damage cycle examination elevated-temperature salt damage cycle examination was dipped in 
NaCI for 5 minutes 3%, performed three processes of the order of **** and forced-air cooling in the atmosphere for 10 minutes 
as 1 cycle all over 600-degree-C 2-hour air furnace, and measured the corrosion weight loss after 10 cycles. More than is 5 in n 
and the average of a corrosion weight loss was calculated. In addition, evaluation of an elevated-temperature salt damage property 
carried out to the examination on the basis of the corrosion weight loss of present SUS304 steel, using SUS304 steel applied as a 
present bellows material as a conventional example. 

O : that a corrosion weight loss is equivalent or less than [ it ] x: - there are more corrosion weight losses than SUS304 steel 

[0022] 

[Table 1] 
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[0024] While the femtic-stainless-steel board of this invention does not have crack generating by bellows processing and high 
workability can be borne so that more clearly than Table 2, it excels that an elevated-temperature-proof salt damage property is 
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also equivalent to present SUS304 steel, or more than it. Especially the thing that carried out compound addition of Ti and the Mo 

is further excellent in the elevated-temperature-proof salt damage property. 

[0025] 

[Effect of the Invention] Although bellows processing of a ferritic-stainless-steel board became possible conventionally, and the 
destruction at the time of manufacture occurred mostly and had caused the rise of a manufacturing cost compared with the 
austenitic stainless steel, since bellows processability has been improved sharply, with the ferritic-stainless-steel board of this 
invention, the manufacture yield of bellows improves more greatly than before. Furthermore, since expensive nickel does not need 
to be included, the effect of cost reduction is also acquired. Moreover, it excels also in an elevated-temperature-proof salt damage 
property conventionally, and has sufficient corrosion resistance for which the present austenitic stainless steel can be substituted. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the ferritic-stainless-steel board for bellows excellent in 
the bellows processability and elevated-temperature-proof salt damage property which are used for piping of an automobile 
exhaust air system and gas, and a water pipe. 
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PRIOR ART 

[Description of the Prior Art] The bellows pipe is used for the purpose of absorbing the distortion and vibration by heat as piping, 
such as a gas and a liquid. Conventionally, the copper alloy and the austenitic stainless steel have been used for this bellows. This 
reason is because it was difficult with the metal of others [ processing / to bellows structure ]. That is, a copper alloy and an 
austenitic stainless steel have the large elongation between the colds, and it is the optimal material for the bellows which applies 
bulging fabricated by elongation. On the other hand, since ductility ran short, bulging of the metal which consists of a bcc crystal 
of carbon steel was not completed. 

[0003] On the other hand, depending on the corrosive solution passing through the interior, there was a fault that stress corrosion 
cracking tends to generate the bellows made from an austenitic stainless steel although manufacture is easy. In order to absorb 
distortion and vibration by bending of the mountain for heights of a pipe, and the valley for a crevice, stress surely applies [ this ] 
bellows to a part for a part for heights, and a crevice. That is, removal of stress is impossible structure and parts. Nevertheless, an 
austenitic stainless steel is the high alloy of stress corrosion crack sensitivity. For this reason, the bellows made from an austenitic 
stainless steel had the fault of being very easy to generate stress corrosion cracking. 

[0004] Then, in order to avoid stress corrosion cracking, it is one of whether it considers as the structure where whether a low 
material of stress corrosion crack sensitivity being used and the structure, i.e., a stress load, where stress corrosion cracking 
cannot occur easily structurally do not remain. In order to reduce the stress corrosion crack sensitivity of an austenitic stainless 
steel, nickel content is made to increase and reducing Cr, N, Mo, and P is proposed as indicated by JP,49-107915,A. However, 
even if it used such steel, by the time it prevented generating of stress corrosion cracking only by the time to 
stress-corrosion-cracking generating being extended suitably, it did not result. 

[0005] On the other hand, the number of the irregularity of bellows is increased structurally, or it is making angle of bend of a 
crevice or heights small, and considers reducing the stress which distributes stress and is applied to each crevice or heights. 
However, since bellows became large or became long, this method had the fault to which cost becomes high - equipment also 
has the need of enlarging. And still, it did not cancel but the susceptibility of stress corrosion cracking has been afflicted by stress 
corrosion cracking depending on environment. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Although bellows processing of a ferritic-stainless-steel board became possible conventionally, and the 
destruction at the time of manufacture occurred mostly and had caused the rise of a manufacturing cost compared with the 
austenitic stainless steel, since bellows processability has been improved sharply, with the ferritic-stainless-steel board of this 
invention, the manufacture yield of bellows improves more greatly than before. Furthermore, since expensive nickel does not need 
to be included, the effect of cost reduction is also acquired. Moreover, it excels also in an elevated-temperature-proof salt damage 
property conventionally, and has sufficient corrosion resistance for which the present austenitic stainless steel can be substituted. 
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MEANS 



[Means for Solving the Problem] This invention persons examined by reducing C and N to a hunt based on knowledge 
c^miLlly and raising the ductility of a material, in order to improve the ductihty of a ferntic stainless steel. However 
_ZS toe ductility by the tension test of a material improved, fracture accident did not necessarily decrease at die edge of the 
mountain portion of bellows, or a processing portion. Furthermore, although the influence by inclusion or the sludge was 
considered and the fracture cross section was observed indetail.it did not come to discover them. 

S0O8I Then it noted that the defect on the front face of a material originated, and destruction occurred as causes other than these, 
hi this case, the irregularity on the front face of a material was considered to be the cause. That is its attention was paid to 
possibility that sties! will concentrate on the portion to which board thickness is small locally with the irregularity on the front 
face of a material, and fracture will occur. Then, it tried to reduce the processing crack of bellows by stopping the ™mite 
uSdarity on a front face as much as possible. First, the processability of the same matenal to which surface roughness was 
SeTwTeval_?ted. Evaluation performed C and N to 0.02 or less % of the weight by the hydrostatic bulge test using the 
material reduced as much as possible. The hydrostatic bulge test considered the optimal examination reproducing bellows 
Sbrkation, and was used for the evaluation method. Consequently, arithmetic mean granularity Ra and the maxunum depth Rv of 
surface roughness were imagined to be what has influenced the processing crack. 

r00091 Then as a result of repeating examination for the material which consists of vanous Ra and Rv(s , it found out tiiat Ra 
excelled [0 i micrometer or more C ).5 micrometers or less and me maximum depmRv/ matenal 1.5 nucrometers or less] m 
processability most That is, it succeeded in manufacture of the steel plate which can prevent a bellows processing crack by 
setting Ra and Rv to 0. 1 micrometers or more 0.5 micrometers or less and 1 .5 micrometers or less, respectively. 
rOOlOl On the other hand, in order to evaluate the elevated-temperature-proof salt damage property of a ferntic stainless steel 
such low [ C and N ], the elevated-temperature salt damage cycle examination which simulates the real envnonment of bellows 
wi perfonned. an examination - 3%NaCl solution - a tabular test piece - for 5 minutes - dipping - the mside of an a* ^furnace 
- 500 degrees C -- 2-hour ** - the examination which made 1 cycle three processes of forced-air cooling for [ in the atmosphere 
] 1 0 minutes was probably performed up to 5 cycles Although the test-report side after 5 cycles was presenting the general 
ionosion, the poiit imagined to be the origin of conosion was seen in the test piece after 1 cyclers a result of obsenong tins 
sample front face in detail, existence of Cr system carbide was accepted in this point. From tins, Cr depleted zone of Cr system 
carbide circumference is the origin of corrosion, and that to which conosion advances from here to the whole surface was 

fom7?Advance of conosion will be suppressed if the number of such Cr system carbide is reduced. It thought it effective to 
make C fix beforehand for that purpose, the steel which made Ti which makes C in steel fix based on knowledge conventionally 
Sd was manufactured, and the above-mentioned cycle examination was performed. As a result of measuring the corrosion weight 
loss of the test piece after 5 cycles, there were few corrosion weight losses of Ti addition steel compared with it of the steel which 
does not add Ti Furthermore, as a result of observing the test piece front face after 1 cycle, the ongin of corrosion was not able to 

be found out in Ti addition steel. jr. u i 

r00121 Moreover the elevated-temperature-proof salt damage property of having excelled further is requi red of automobile 
exhaust air system bellows, i.e., the material for flexible tubes. For such a material, more than it reduces the ongm of corrosion, it 
is thought required to suppress advance of a general conosion as much as possible. Then, under such severe environment, 
addition of Mo considered conventionally that advance of the general corrosion by elevated-temperature salt damage was effective 
in suppression by knowledge, the steel which added Mo in addition to Ti was manufactured, and the above-mentioned cycle 
examination was performed. Consequently, there were very few corrosion weight losses of the test piece after 5 cycles compared 
with the steel which added only Ti. Thus, it became clear that Ti and Mo addition are effective m the bottom of the salt damage 
environment where bellows is used. . 
r00131 this invention is made based on the knowledge of the elevated-temperature-proof salt damage property required ot the 
bottom of the environment where the knowledge and bellows of the processability required of the above bellows processing are 
used and is weight %. C : 0.02% or less Cr: 10.0-23.0%, N : 0.015% or less, Are 4 or more times of the sum of a Ti:C content 
and N content and 0 6% or less is included. Surface roughness is in the femtic-stainless-steel board for bellows excellent in the 
bellows processability and elevated-temperature-proof salt damage property which are characterized by being 1 .50 micrometers 
or less in 0 1 -0 5 micrometers and the maximum depth Rv by arithmetic mean granularity Ra. Furthermore, m order to bear the 
bottom of severer bellows elevated-temperature salt damage environment, addition of Mo to the above-mentioned ferntic 
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stainless steel is effective. 
[0014] 



rEmbodiments of the Invention] Below, the reason for limitation of this invention is explained. Although C dissolves to an 
ESS Sty is made to increase, it is the element in which ductility is reduced. Then, m order [ being enough ] to 
^utSSon, the upper limit was made into 0.02% by weight %. Although Cr is the hmdamental component of 
sSess st^l lo' of addition reduces ductility. Then, the upper limit was made into 23% by weight %. The mmimum could be 
SS to secure corrosion resistance. Since N had the same operation as C and it had sufficent ductility for bellows 
nrocessine it made the upper limit 0.015% by weight %. 

. potrful charcoal nitride formation element, and decreases Dilution Cand the ™™\°™^^l> 

-duculity-iSpries:^ 

damaee is decreased Since the addition of Ti needed to make C and N fix completely in stoichiometry as TiC and TiN , it made 
uTSum^ umes of (? + N) by weight %. However, since it became remarkable ductility falling 0.6% or more of addition 
according to a dissolution Ti independent, the upper limit was made mto 0.6% by weight %. 
[00161 Addition of Mo makes advance of a general corrosion suppress. However superfluous addition degrades the 
processability of a material and generates the crack at the time of bellows fabncation. Therefore, the minimum of an addition was 

ESi u pp ct was made mto 20% - About 0,her com p° nents ' m ^ femtlc 8131111685 

W^toJZZf^ steel plate of this invention - the front face - arithmetic mean W^^^^t 
depth Rv are specified as a character The value of arithmetic mean granularity Ra and the maximum depth Rv limited with 0.5 
SmetSorSss the range, i.e., Ra, with forming height higher than a result of a hydrostatic bulge test, and limited Rv with 
™ rSmeSs or less, however - if Ra is smaller than 0. 1 micrometers - the time of actual bellows processing - P r = g ~ 
destruction takes place in the portion which a lubricating oil stops entering between metal mold and a material and touches metal 
SSv Z lower limit of Ra was set up with 0. 1 micrometers. The value of Ra and Rv is a value measured based on the test 
method of JISB0601 . the above-mentioned front face - a character can be acquired by regulation of the heat freatment 
temperature for the board temperature regulation in the hot rolling for managing the front face of reduction rolls, such as hot 
roZg, cold rolling, and skin-pass rolling, proper, and the formation of blemish reduction after the following process, and the still 
more stable formation of passive state coat formation ,.,.„„,.„ 
r00 1 81 this invention offers the ferritic stainless steel for bellows processing which can decrease the destruction which is easy to 
generate at the time of processing of bellows. The ferritic stainless steel of a base material becomes possible [ securing the 
difference of the path of the heights of bellows, and a crevice enough ] by limiting the content of C and N to low level. 
Furthermore, it becomes possible by setting Ra to 0. 1 micrometers or more 0.5 micrometers or less to decrease and for foe 
lubrication to a lubricating oil with the metal mold at the time of bellows processing to make the stress concentr ation to the 
front-face top at the time of processing ease by becoming good and setting Rv to 1 .5 micrometers or less on it of the irregularity 
with an average minute front face. Consequently, the processing crack from which minute irregularity becomes a cause decreases, 
the crack at the time of bellows processing decreases remarkably, and the yield improves. n_,„ 0 a HHitir>n 

r00191 On the other hand, in order to acquire the elevated-temperature-proof salt damage property required of bellows, addition 
of Ti decreases generating of Cr system carbide used as the origin of corrosion. Furthermore advance of a general corrosion is 
suppressed by compound addition with Mo, and the ferritic-stainless-steel board for bellows which was excellent m the 
elevated-temperature salt damage property can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



fProblem(s) to be Solved by the Invention] As mentioned above, as a bellows material, to the elevated-temperatoe-proof sah 
da^aTproperty demanded as usability ability in the real environment of another side bellows material dthough the austenitic 
stainless steel is excellent in bellows processability, expensive nickel needs to be abundant contained and the rise of a 
manufacturing cost is imitated, and it is •*. Then, this invention is to offer the fernbc stainless steel for bellows which prevented 
the processing crack at the time of bellows processing of the ferritic stainless steel cheaper than an austenitic stainless steel in 
cost, and raised yield productivity, and was excellent in the elevated-temperature-proof salt damage property. 



[Translation done] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . Tins document has been translated by computer.So the translate may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



S= Hereafter, an e^T^Is this invention steel plate in more detail First, the vanous femtic-stamless-stecl boards 
0. 5mm of board thickness) shown in Table 1 were manufactured at ^process ;of a 

character was acquired n i.,~ the bellows orocessina examination and the elevated-temperature salt 

N.C1 for 5 minutes 3%, performed Jhree prooesses o tte £ 10 eyoteMore taiSbrn 

es 1 cyele all over 600-cegree.C 2-hour «r furnace ^ * e ^Zta^ato^ W™« a*lt damage- property 

[0022] 
[Table 1] 
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0.3 
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(S0S304) 
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[Table 2] 
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r00241 While the ferritic-stainless-steel board of this invention does not have crack generating by bellows processing and high 
workability can be borne so that more clearly than Table 2, it excels that an elevated-temperature-proof salt damage property is 
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also equivalent to present SUS304 steel, or more than it. Especially the thing that carried out compound addition of Ti and the Mo 
is further excellent in the elevated-temperature-proof salt damage property. 
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